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Abstract: Population of the olive root nematode (Meloidogyne javanica) was reduced by application of 

fluorescent pseudomonad strains isolated from rhizospher. Soil samples from olive roots planted in north, north-

east and central of Iran were collected randomly and bacterial strains were isolated on King’s B medium. Liquid 

culture filtrate of some bacterial strains showed nematicidal activity when they applied on fresh-hatched M. 

javanica larva under laboratory condition in a randomized design. Tested bacterial strains showed significant 

differences in their nematicidal activity and more than 80% larva mortality was recorded. Representatives of 

bacterial strains and nemacur were applied on nematode under green-house condition in a randomized block 

design and the population of nematode as well as fresh root and top height of olive were recorded. Results 

indicated that bacterial strains showed significant difference in their effects on olive growth factors and 

nematode population. They reduced M. javanica population up to 63.5% and increased olive fresh weight and 

height. Phenotypic features of the effective Pseudomonas strains were as follow: They grew at 4 and 41°C, 

oxidase, arginine dihydrolase and fluorescent pigment production on King’s B medium were positive and levan 

formation on 5% sucrose, potato rot and tobacco hypersensitivity reaction were negative. Based on these 
characteristics most of them were identified as Pseudomonas fluorescens and a few as P. putida.  
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1. Introduction  

Olive is one of the important crops in dried and semi- dried area for production of oil and other derivative 

products. In olive planting area nematodes including Meloidogyne spp., Pratylenchus spp., Heterodera 

mediterranea., Helicotylenchus spp. and Criconemella xenoplax cause crop losses [3&6]. More than 2000 plant 

species are host of Meloidogyne spp. which among them M. javanica affects olive, citrus, grape, papaya, tea, 

coffee and cacao plants and has worldwide distribution. This species can cause economic crop losses under 

favourite condition [3&5]. Application of nematicides under field condition especially when permanent plants 

such as olive trees are involved is very difficult and expensive. Large numbers of rhizobacteria have been used 

as biocontrol agents [10, 1 & 13]. Some of these bacteria, especially fluorescent pseudomonads have 

considerable potential for the biocontrol of plant pathogens including nematodes. Inoculation of rhizosphere 

with fluorescent pseudomonads for biocontrol of plant pathogens has shown considerable promise [13& 4].  

These rhizobacteria generally improve plant growth by colonizing the root system and pre-empting the 

establishment of, or suppressing deleterious rhizosphere microorganisms.  In Pseudomonas fluorescens CHAO 

as well as in other biocontrol pseudomonads, antifungal secondary metabolites, e. g., 2,4-diacetylphloroglucinol, 

hydrogen cyanide, and pyoluteorin, are important for biocontrol activity [7, 11 & 13]. Also, extracellular 

protease of Pseudomonas fluorescens CHA0, is a biocontrol factor with activity against the root-knot nematode 

M. javanica [12]. The antibiotic 2, 4 diflouroglucinol is one of the metabolite produce by fluorescent 
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pseudomonads and is a key factor for their biocontrol ability [7]. DAPG cause reduction of nematodes larva 

movement, nematodes hatching and mortality [4].  Besides rhizobacteria some fungi such as species belong to 

Pochonia genus showed antagonistic activity towards root knot nematodes which eggs infection ranged from 

39% to 95% have been reported. Olive is one of the important crops in north, west and some central part of Iran 

and M. javanica causes olive crop lose. This is the first study on the biocontrol of olive root-knot nematode 

using fluorescent pseudomonads. In the present study an attempt was made to isolate and select the most 

effective fluorescent pseudomonads from olive rhizospher to apply for suppression of M. javanica under natural 

condition in the future studies. 

2. Material and Methods 

2.1. Sampling, Bacterial Isolation and Characterization: 

A total of 400 olive rhizospher soil and root samples were collected from west, north, north-east and central 

of Iran and they were examined for the presence of Meloidogyne spp. Isolations of Pseudomonas spp. were made 

on King’s medium B and colonies were picked and pure cultures of each isolate were maintained separately.  

2.2. Laboratory Trial for Selection of Antagonistic Pseudomonads Strains against M.  Javanica 

For preparation of nematode samples to carry out the experiment, second juveniles (J2) of M. javanica were 

obtained from tomato roots and they were disinfected in sterilized distilled water containing 50 mg streptomycin, 

44 mg tetracycline and 52 mg chloramphenicol per liter. Bacterial strains suspension was prepared by their 

culturing on King’s medium B broth at 25º C.  Culture filtrate from bacterial suspension were prepared using 

Millipore 0.22 µ paper. Forty fresh hatched M. javanica larva were put into one ml of each bacterial cultural 

filtrate and after 24 h the number of dead larva were recorded. The experiment was carried out in a randomized 

design with four replicates, sterilized distilled used as control and DATA were analyzed using MSTATC 

software. Finally, seven representative of bacterial strains from laboratory trial were selected for further study 

under green-house condition.  

2.3. Characterization of the Bacterial Strains Antagonist against Meloidogyne Javanica  

Phenotypic features of the effective bacterial strains against M. javanica were characterized by standard 

bacteriological methods [2& 9].  

2.4. Green-House Experiment 

A total of seven representative’s fluorescent pseudomonads strains were selected, they were grown on 

King’s medium B and kept at 25ºC for 24 h. To each Petri plate, 10 ml sterilized distilled water were added, 

bacterial cells were suspended and the optical densities of bacterial suspension were adjusted to 0.1 at 600 nm 

wavelength using spectrophotometer. Roots of olive seedling cultivar Zard (a local cultivar) were put into the 

bacterial suspension for 20 minutes and they were planted in pasteurized soil. To each 1000 g soil, one ml of the 

bacterial cell was added and after a week 7000 M. javanica active larva were added per each olive seedling. 

Sterilized distilled water and nemacur were applied as a negative and positive control respectively. The well-

known P. fluorescens CHAO also used in this study. The experiment was conducted using completed 

randomized block design with three replicates. After three months olive top height and root weight and 

nematode population were recorded. Obtained DATA were analyzed statistically using MSTATC software and 

the least significant differences (LSD) were calculated at P = 0.05. 

3. Results 

Rhizobacteria belonging to fluorescent pseudomonads were isolated from olive root samples collected from 

west, north, north-east and central of Iran. Phenotypic features of the representatives' strains which showed 

antagonistic activities against M. javanica were determined based on the standard bacteriological methods 

(Table 1). 
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TABLE I: Some Characteristics of Fluorescent Pseudomonad Representative’s Antagonist against Meloidogyne Javanica  

* +,80 % or more strains positive; V, between 21-79% of strains positive; -,80% or more strains negative. 

 

Base on the characterized phenotypic features of the tested strains most of them were identified as 

Pseudomonas fluorescens and a few as P. putida. Tested Pseudomonas strains showed significant differences 

according to their antagonistic activity towards M. javanica and they were grouped based on the effect on 

nematode larva mortality under laboratory condition (Table 2). 

TABLE II: Statistical Grouping of Fluorescent Pseudomonad according To their Antagonist Activity against Second 

Juvenile of Meloidogyne Javanica under Laboratory Condition (most of the strains with the same group not shown). 

Statistical 

Group 

Mortality (%) Strain No. Statistical 

Group 

Mortality (%) Strain No. 

JK 41.67 GK500 A 100 Nemacur 

K 40 GK83 B 87.67 GK29 

K 39.33 GK31 C 81.67 GK203 

K 37.67 GK37 D 75 GK46 

KL 35.33 GK78 E 68.33 GK406 

L 30 GK2 F 66.67 GK48 

L 28.67 GK24 FG 63.33 GK99 

L 28.33 GK52 FG 60 GK69 

M 20 GK205 H 56.67 GK12 

M 18.33 GK409 H 53.33 GK307 

MN 16.67 GK204 I 50 GK23 

N 13.33 GK206 I 49.67 GK400 

O 0 GK 455 JI 46.67 GK407 

O 0 Control J 45.33 GK36 

   J 45 GK83 

Tested Pseudomonas strains under laboratory conditions showed antagonistic activity toward M. javanica 

and caused larva mortality. They were grouped in different levels and the most effective strains caused 87.67% 

larva mortality in compare to control (Table 2). Representatives' of the tested strains under laboratory condition 

were applied in green-house. A total of M. javanica population for each treatment was counted and percentage of 

nematode population reduction (current population against added population) was calculated (Table 3 and Fig. 

1).  

 

Reaction Test Reaction Test 

V Butyrate + Diffusible fluorescent pigment 

- Azalate - Non-diffusible fluorescent pigment 

V Sorbitol - Levan formation 

V Adonitol + Oxidase 

V Ethanol + Arginine dihydrolase 
V Geraniol - Pectolytic activity 

V Phenyl acetate - Tobacco HR 

V Butylamine + Growth at 4ºC 

V Nicotinate V Growth at 41ºC 
+ Lecetinase + Nitrate reduction 

+ D-Xylose + Gelatin liguefaction 

+ Sucrose + L-arabinose 

+ L-tartaric acid + D-galactose 

- D-alanine V Trehalose 

  V Valerate 
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TABLE III: Reduction of Meloidogyne Javanica Population Due to Application of Fluorescent Pseudomonads and 

Nemacur under Green-House Condition. 
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Fig. 1: Reduction of Meloidogyne javanica population due to application of fluorescent pseudomonad and nemacure                            

under green-house condition. 

 

In greenhouse trial, reduction of M. javanica population were ranged from zero to 89.1%. The most effective 

strain was P. fluorescens GK29 with 63.5% reduction and the least active strain was GK206 in compare to 

control treatment and Nemacur with 89% reduction (Table 3).   

Olive fresh root weight (Table 4 and Fig. 2) and olive fresh top height (Table 5 and Fig. 3) for all treatments 

were also recorded. Most of the tested strains affected olive seedlings growth (root weight and top height). 

TABLE IV: Comparison of the Effect of Fluorescent Pseudomonads Strains and Nemacur on Olive Fresh                                      

Root Weight Infested with Meloidogyne Javanica. 
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Fig. 2: Effects of fluorescent pseudomonads strains and nemacur on olive seedlings fresh root weight infested with Meloidogyne javanica 

 

TABLE V: Comparison of the Effect of Fluorescent Pseudomanads Strains and Nemacur on Fresh Top Weight of Olive 

Infested with Meloidogyn Javanica. 

 
 

 
Fig. 3: Effects of fluorescent pseudomonads strains and nemacur on height of olive infested with Meloidogyn javanica. 

4. Discussion 

Soil-borne root pathogens cause major crop losses worldwide. Among these pathogens nematodes especially 

Meloidogyne spp. which damage many plants such as olive are very important. In this study 400 olive rhizospher 

soil samples were collected and Pseudomonads strains were isolated. Antagonistic activity of these strains 

towards M. javanica under laboratory and green house conditions showed significant differences.  Most of the 

bacterial strains showed nematicidal activity and caused J2 of M. javanica mortality ranged from zero to 87.77% 

in test tube (table 2). Antagonist bacterial strains were mainly identified as P. flourescens and a few as P. putida 

(table 1). Representatives’ bacterial strains reduced M. javanica population under greenhouse condition between 

10.2 to 63.5% (table 3) and enhanced the olive seedling growth factors (tables 4 and 5).  In a small number of 
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environments, i.e., in suppressive soils, little or no disease is observed, despite the presence of pathogens. This 

soil feature depends, in part, on microorganisms that are able to antagonize pathogens. Among these antagonist 

agents root-colonizing Pseudomonas spp. perform an important role according to the literature [1& 10]. Some 

rhizosphere microorganisms such as P. fluorescens CHA0 is well known for its antagonistic activity against soil 

fungal pathogens. It can also act as antagonists of plant-pathogenic nematodes [12]. In this experiment bacterial 

strains reduced M. javanica damage on olive seedlings which can be due to production of volatile and non-

volatile anti-nematode compounds. Nematicidal of hydrogen cyanide produced by P. fluorescens CHAO were 

reported [11 & 13]. Protease and glycoprotease production by P. aeruginosa showed nematididal activity [1]. 

Bacterial strains isolated from olive rhizosphere soil were more effective than those isolated from another source 

such as P. fluorescens CHAO under greenhouse condition. This feature can be due to compatibility of these 

strains with olive roots. Rhizosphere compatibility for biocontrol agents is a key factor in their successfulness 

[4]. On the other hand, induction of resistant mechanism in plant host by rhizosphere bacteria such as 

Pseudomonas spp. is well documented [8 & 13]. Different olive cultivars showed different reaction to 

Meloidogyne species. Rhizosphere bacteria by diverse mechanisms can effect on different stage of nematode life 

cycle under natural condition. Mortality of M. javanica in test tube and its suppression under greenhouse 

condition by olive rhizospheric Pseudomonas spp. was observed in this research which is the first promising 

report for control of root knot nematode on olive plants.   
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